Benzoquinone toxicity is not prevented by sulforaphane in CD-1 mouse fetal liver cells.
Benzene is an environmental pollutant known to cause leukemia in adults, and may be associated with childhood leukemia. While the mechanisms of benzene-mediated carcinogenicity have not been fully elucidated, increased reactive oxygen species (ROS) and DNA damage are implicated. Sulforaphane (SFN) induces nuclear factor erythroid 2-related factor 2 (Nrf2), which contributes to SFN-mediated protection against carcinogenesis. We exposed cultured CD-1 mouse fetal liver cells to the benzene metabolite, benzoquinone, to determine its potential to cause DNA damage and alter DNA repair. Cells were also exposed to SFN to determine potential protective effects. Initially, cells were exposed to benzoquinone to confirm increased ROS and SFN to confirm Nrf2 induction. Subsequently, cells were treated with benzoquinone (with or without SFN) and levels of ROS, 8-hydroxy-2-deoxyguanosine (8-OHdG; marker of oxidative DNA damage), gamma histone 2A variant X (γH2AX; marker of DNA double-stranded breaks; DSBs) and transcript levels of genes involved in DNA repair were measured. Benzoquinone exposure led to a significant increase in ROS, which was not prevented by pretreatment with SFN or the antioxidative enzyme, catalase. DNA damage was increased after benzoquinone exposure, which was not prevented by SFN. Benzoquinone exposure significantly decreased the transcript levels of the critical base excision repair gene, 8-oxoguanine glycosylase (Ogg1), which was not prevented by SFN. The findings of this study demonstrate for the first time that DNA damage and altered DNA repair are a consequence of benzoquinone exposure in CD-1 mouse fetal liver cells and that SFN conferred little protection in this model. Copyright © 2015 John Wiley & Sons, Ltd.